, and those with medium ( = 1.6) or high ( = 2.1) income levels showed a significantly higher risk of not starting to breast-feed. These women should be considered priority groups by breast-feeding promotion programs.
months of life (5) . Moreover, it produces indirect health benefits for both the mother and her child by prolonging the intervals between pregnancies, decreasing fertility (6), and reducing expenditures on feeding and medical care.
The extent to which breast-feeding's beneficial effects are realized, however, depends on whether breast-feeding is initiated, its duration, and the age at which the breast-fed child is weaned (4, 7) . It is known that breast-feeding patterns and factors influencing these patterns vary from one country to another (8) (9) (10) . Hence, the study of these relationships in specific populations is of considerable importance for objectively and effectively orienting breast-feeding promotion activities and for preventing that decline in the initiation of breast-feeding that appears to occur in developing countries as a result of rapid urbanization, transacculturation, and the influence of practices by wealthier social groups upon those of poorer ones (8, 11) .
The information available on breastfeeding in the Dominican Republic is limited. The demographic and health surveys of 1986 and 1991 (12, 13) probably constitute the most representative and recent data sources describing the situation. However, these surveys and other data sources (12-15) limit themselves to describing breast-feeding patterns. The purpose of the work reported here was to reanalyze data from the 1991 Demographic and Health Survey (Encuesta Demográfica y de Salud de 1991, ENDESA-91) (13) in an effort to determine which particular sociodemographic, medical care, pregnancy, and neonatal characteristics independently influenced the initiation of breast-feeding.
MATERIALS AND METHODS
A cohort study was conducted using data from ENDESA-91. This survey (13) was part of the Demographic and Health Surveys Program that has been carried out in a number of countries since 1984 by the Institute for Resource Development and The Population Council with funding provided by the U.S. Agency for International Development (USAID). The ENDESA-91 survey included 7 142 Dominican women between the ages of 15 and 49, who constituted a study population selected by probabilistic, multi-stage, stratified cluster sampling. By means of interviews conducted with mothers, retrospective data were gathered on initiation of breast-feeding in cases where live births occurred during the 5 years preceding the survey (13) .
Only pairs consisting of a mother and her last live-born child (where the child was less than 60 months old at the time of the survey) were considered eligible. The last live-born child was selected because the maternal recall period for data describing such children was shorter than the recall periods for data on children born previously. In addition, use of information on the last live-born child made it possible to generate a more current picture of breast-feeding characteristics and avoided problems relating to lack of observational independence when more than one child of a given mother is included.
In cases where the child's age as reported by the mother and the child's age as indicated by its birth date diverged by over a year, the pair was excluded from the study, it being felt that other data were likely to be unreliable. However, pairs in which the child was deceased were not excluded, since even those who died before reaching 1 month of age were likely to have been breast-fed at some time.
Factors evaluated as potential determinants for initiation of breast-feeding were placed in one of three groups: sociodemographic variables, characteristics of medical care during pregnancy and childbirth, and characteristics of the pregnancy or the child (Table 1 ), using the model questionnaires of the worldwide program of demographic and health surveys (DHS Model A) (13, 16) .
The study mothers were classified sociodemographically in terms of household income, which was estimated on the basis of major material goods found at the home. Each type of article was assigned a relative value in accordance with its market price. 3 For each mother, a total score was calculated by taking the sum of all such values. The distribution terciles, corresponding to point scores of 2.0 and 7.5, were used as cutoff points for grouping participants into low-, medium-, or high-income categories. This classification was strongly associated with type of residence (urban or rural) and level of maternal education.
As a result of high levels of unemployment, job instability, and a considerable diversity of income sources, it was felt that a determination of income level based on salary or monthly income would be unreliable for this population group. Instead, the approach taken, as described above, made it possible to combine income from various sources over long periods of time and thus to better classify mothers into what were effectively income-level categories.
The percentage of study children that were never breast-fed was taken as an inverse measure of the relative frequency of breast-feeding. However, each eligible woman in the original sample did not have the same probability of being included in the study (13) . Therefore, in order to obtain estimates representative of the population, the percentage of children never breast-fed was weighted by multiplying each observation by the inverse of the mother's selection probability and then combining the resulting products.
The odds ratio () (17) and its 95% confidence interval (95% CI), calculated using the Cornfield method (18), were used as a measure of association for quantifying the effect of each variable on the initiation of breast-feeding.
To calculate the adjusted effect of each variable on the initiation of breast-feeding, multiple logistic regression was employed (19) . The aim of the regression model, constructed using Greenland's criteria (20) , was to find the simplest equation that could describe the recorded data in a valid way. The model's effectiveness in describing the data was assessed by means of the goodness of fit test (chi square deviance) and analysis of residuals (19) . Weighting factors were not used during the multivariate analysis, as no attempt was being made to obtain national averages.
RESULTS
ENDESA-91 collected breast-feeding data on 4 699 children. Of these, 
Variables related to pregnancy and the child:
Illness during pregnancy reported by the mother a Type of delivery (cesarian section or vaginal) Child's sex Child's birthweight study because they were over 5 years of age, and an additional 95 were excluded because their age data were not reliable. Of the remaining children, only the last live-born child of each mother was selected. This process reduced the study sample to 2 714 mother-child pairs.
Most of the mothers in the study sample were under age 30 and had three children or fewer ( Table 2) . Only 9% had never received any formal education, but 55% had gone only as far as primary school. Over 60% of the children were less than 3 years old, and 60% were from urban areas. About a third of the mothers said they were engaged in salaried employment at the time their most recent child was born. Weighted percentages were similar to unweighted percentages.
Of the 2 714 study children, 187 (6.9%) were never breast-fed (95% CI: 5.7%-7.9%). Most of the mothers who did not initiate breast-feeding made that decision because the child rejected the breast (33.9%) or because she (the mother) had insufficient milk (30.0%). The unadjusted risk of not breastfeeding was smallest (4.8%) in mothers 25-29 years old, reaching its maximum levels of 8.3% and 8.5% in very young and old mothers, respectively (Table  3 ). In addition, the risk of not breastfeeding was found to increase with increasing education and socioeconomic status, and to be higher among urban residents. On the other hand, the risk decreased with increasing parity, appeared unaffected by the mother's employment status, and was not significantly affected by the child's age at the time of the survey. (This latter finding suggests that there were no significant changes in the frequency of initiation of breast-feeding over the five years preceding the survey.)
With regard to care during pregnancy and childbirth, the risk of not initiating breast-feeding was found to be independent of the number of prenatal checkups; but mothers whose prenatal examinations were performed by nurses had a 46% greater probability of not initiating breastfeeding than mothers seen by physicians (Table 4) . However, the risk of not initiating breast-feeding was more than twice as great among mothers whose care during delivery was provided by a general practitioner as opposed to a nurse, and among those whose delivery care was provided by an obstetrician the risk was 3.4 times as great. The risk of not initiating breast-feeding was also greater for study mothers who delivered at private institutions (9.8%) and public institutions (5.8%), as compared to those who gave birth at home (2.9%).
Mothers who had a major illness during pregnancy, 4 those who gave birth by cesarian section, and those who gave birth to children with low birthweights experienced considerably greater risks of not initiating breast-feeding than did mothers with apparently normal pregnancies (Table  5) . However, the likelihood of not initiating breast-feeding was found to be independent of the sex of the child.
Application of the final logistic regression model indicated that of all of the study variables, the only ones having independent effects on the risk of not initiating breast-feeding were major illness during pregnancy, delivery of a low birthweight infant, never having delivered previously, and an intermediate or high (as opposed to low) socioeconomic level (Table 6) . Of all these variables, low birthweight was found to be the one most strongly associated with the risk of not initiating breast-feeding (Table 6 ). Children with low birthweight (<2 500 g) were almost three times more likely not to have been breast-fed than children with higher birth-weights. In addition, 45.8% of the mothers failing to breast-feed low birthweight children said they did not breast-feed because the child was ill, as compared to only 8.1% of the mothers who did not breast-feed a child of adequate birthweight.
Mothers with major illnesses during pregnancy had a risk of not initiating breast-feeding that was more than twice as great as that of mothers with no apparent illness during pregnancy (see Table 6 ). This result did not change when 81 mothers (3% of the sample) who received no prenatal checkups were excluded. With regard to parity, it was found that the risk of not initiating breast-feeding was almost twice as great among primiparas (mothers delivering for the first time) as it was among multiparas.
Finally, income level was found to be strongly associated with failure to initiate breast-feeding. As compared to low-income mothers, mothers in the intermediate or (especially) high income groups had a risk of not initiating breast-feeding that was considerably greater (see Table 6 ).
When income level was taken into consideration, the aforementioned significant effects of medical care (see Table 4 ) upon the risk of not initiating breast-feeding disappeared. Similarly, when the presence of illness during pregnancy, low birthweight, and parity were taken into account, it was found that the type of personnel conducting the prenatal exams no longer significantly influenced the risk of not initiating breast-feeding.
According to the results of the goodness of fit test and the analysis of residuals (19), the regression model obtained appropriately described the data observed (adjusted 2 for the model = 24.0, with 17 df; P = 0.12), and these results were not due to the presence of observations that excessively influenced the final model.
DISCUSSION
Some of the study's characteristics could have biased the results obtained. Since only 78% of all of the women selected participated in the original survey (13) , some type of selection bias is possible; that is, initiation and duration of breast-feeding could be associated with participation in the study. Unfortunately, there is no information available that would make it possible to evaluate the direction and magnitude of such a potential bias (13) . However, the bias resulting from using a sample of survivors in the present study should be minimal, as mortality among women of reproductive age is relatively rare.
Another possible source of error was the absence of data on potential confounding factors, such as the roomingin behavior of the mother with the newborn child (21), the father's prefer- ence for breast or bottle feeding (22) , breast-feeding education received during pregnancy (23) , and obesity (24) . However, it is reasonable to expect that the confounding effect of such variables has been partially controlled by including income level and place of delivery in the multivariate analysis.
Finally, despite the fact that the quality of the data generated by the demographic and health surveys has been substantiated in a number of studies (25, 26) , the validity of maternal reporting of illnesses during pregnancy does not appear to have been evaluated.
In the current study, 93% of the mothers reported having initiated breast-feeding. Despite the fact that it came from a different sample, this figure was only slightly lower than that reported by Ogando et al. (27) in a cohort study conducted on a sample of mothers from various cities in the Dominican Republic who gave birth at public hospitals.
The frequency of initiation of breastfeeding was found to be slightly greater in rural than in urban areas (95% versus 92%). Investigators in other developing countries have recorded high levels of initiation of breast-feeding in urban areas (28) , while frequently recording even higher levels in rural areas (29) .
Our results, like those obtained by Ogando et al. (27) , suggest that the study population's frequency of initiation of breast-feeding has remained stable over the past 5 years. This finding differs from the conclusion reached by Velzeboer et al. (15) , whose informal review of secondary sources found a decline in the initiation of breast-feeding among poor urban population groups in recent years, combined with an increase among middleand high-income groups.
The presence of illnesses during pregnancy, low birthweight, parity, and socioeconomic status were the only variables independently associated with the risk of not initiating breast-feeding. Although it could be the result of information errors, the observed increase in the risk of failing to initiate breast-feeding among mothers with illnesses during pregnancy is consistent with the findings reported by Mata et al. (30) among Costa Rican mothers. This increased risk could be caused by the fact that mothers with illnesses during pregnancy, whether because of their own illness or because of problems occurring in the neonate, are more frequently separated from their children during the perinatal period-a circumstance that constrains initiation of breast-feeding (31). It is also possible that some pregnancyrelated illnesses are associated, by means of hormonal mechanisms, with reduced production of breast milk, which likewise hinders initiation of breast-feeding. Mothers delivering low birthweight children failed to initiate breast-feeding at almost three times the rate of mothers delivering children with adequate birthweights. Similar findings have been reported from other studies (32, 33) . Winikoff et al. (28) have reported a greater risk of failure to initiate breast-feeding among mothers whose children experienced problems in the immediate perinatal period. The lower rate of initiation of breast-feeding among mothers of low birthweight children could be mediated by mother-child separation during the first few days following childbirth (31), as well as by the low birthweight child's inability to suck with sufficient strength to stimulate breast milk production. This argument is supported by the fact that mothers who failed to initiate breast-feeding of low birthweight children reported that illness of the child caused this failure with far greater frequency than mothers who failed to initiate breastfeeding of children with adequate birthweights.
In the current study, the risk of not initiating breast-feeding was almost twice as great among primiparas as it was among multiparas. The results of a study conducted in Puerto Rico (34 ) also point to primiparas experiencing a greater risk of failure to initiate breast-feeding. However, other studies (28) have found no association between parity and initiation of breast-feeding, probably due to the high frequency of breast-feeding involved. The lower frequency of initiation of breast-feeding among primiparas could be associated with lack of awareness of its benefits.
The increase in the risk of not initiating breast-feeding as income level increases has also been reported in other studies (28, 35, 36) , despite the use of different definitions for this variable. Interpretation of this finding is complex, as income level is a variable associated with other factors that are harder to measure, such as sociocultural beliefs and values (37) .
Various authors (28, 30, 34) have concurred in pointing out the adverse effects of "industrialization" and "westernization of lifestyles" upon the initiation and duration of breast-feeding. These effects appear to be mediated by introduction and aggressive marketing of breast milk substitutes, introduction of new technologies and practices in maternity and perinatal care wards, and a change in attitudes and beliefs with regard to breast-feeding. The adverse effects may be greatest among social groups having the greatest purchasing power and the greatest access to medical care and westernized education. The changes occurring in the initiation of breast-feeding in the population of Puerto Rico from 1946 to 1982 (34) are a good example of these effects of westernization.
The lack of association between maternal employment status and initiation of breast-feeding observed in this study has been previously reported by Gómez et al. (14) and Johnson (38) in Dominican women, as well as by other authors in other developing countries (28) . This finding for Dominican women is not surprising, since by law they are entitled to 3 months of paid postpartum leave. In addition, only 31% of the mothers in this study were engaged in salaried employment, and of these half normally took their child with them to work.
Maternal age did not appear to influence initiation of breast-feeding. In three of four studies conducted in developing countries (28) there was likewise no association found between maternal age and failure to breast-feed. In the only study where a significant association was detected (31), the frequency of initiation of breast-feeding decreased with the age of the mother.
As noted above, the fact that maternal education and medical care characteristics were not found to influence the rate of breast-feeding in this study may be explained by inclusion in the regression model of income level and the presence of illness during pregnancy.
Although initiation of breast-feeding was very frequent and does not appear to have decreased in recent years, in other countries a downward trend associated with economic growth has been observed (11, 34) . Consequently, it would be advisable to implement activities aimed at preventing a drop in the frequency of initiation of breastfeeding among Dominican women. In a review of studies conducted to assess breast-feeding promotion programs, Tognetti (29) has pointed out that in most such programs no consideration has been given to factors that might help define those groups at which the program is primarily directed, despite the fact that this is critical to the intervention's success.
At present, the Dominican Republic's National Breast-feeding Program (15) is focused on users of the public health system. Although it is possible to argue that the effects of failure to breast-feed might be more harmful in this group, the results of the current study show that primiparous women (and perhaps ones with few deliveries), women who have major illnesses during pregnancy, women delivering children with low birthweights, and women with high income levels constitute groups toward which activities aimed at promoting the initiation of breast-feeding should be specifically directed.
Las relaciones entre el inicio del amamantamiento y sus determinantes varían en distintas poblaciones, pero su conocimiento es fundamental para orientar los programas de promoción de la lactancia materna. Los datos de la Encuesta Demográfica y de Salud de 1991 de la República Dominicana se usaron para identificar factores asociados con el inicio del amamantamiento en una muestra aleatoria de mujeres en edad fértil. Aproximadamente 93% de 2 714 madres informaron haber iniciado el amamantamiento en su último niño nacido vivo menor de 5 años y no hubo cambios importantes en este porcentaje en los últimos 5 años. Se realizó un análisis de regresión logística mediante el cual se calcularon valores de la razón de posibilidades (odds ratio (), en inglés) como medidas de asociación. Las madres que tuvieron alguna enfermedad durante el embarazo ( = 2,3), las que tuvieron niños con bajo peso al nacer ( = 2,9), las primíparas ( = 1,9) y las de nivel de ingresos medio ( = 1,6) y alto ( = 2,1) tuvieron un riesgo significativamente mayor de no iniciar el amamantamiento. Estas mujeres deberían constituir grupos prioritarios en los programas de promoción de la lactancia materna.
RESUMEN
Factores asociados al inicio de la lactancia materna en mujeres dominicanas
